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Abstract 
This paper presents the survey results on form four secondary school students to determine the most dominant 
learning styles preferred by the respondents according to four dichotomous Solomon-Felder learning dimensions. The 
results showed greater equilibrium between active/reflective and sensing/intuitive domains. However the respondents 
are more biased towards visual than verbal and sequential than global domain. According to gender, somewhat 
contrasting preference between male and female respondents were observed. Non-science students are able to achieve 
better equilibrium between learning styles than Science students. The results of the study could serve as the initial 
guide in developing more conducive and effective teaching-learning atmosphere in class. 
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1. Introduction 
In a classroom situation, the success of a teaching-learning process depends not only on the physical 
and environmental conduciveness of the situation. A mismatch between teachers’ teaching styles and the 
students’ learning styles more often ended with the students being unable to proceed with the learning 
process more effectively. It has been shown that learning outcomes in a classroom can be achieved by 
providing teaching and counseling interventions that are compatible to the students’ learning styles 
(Acharya, 2002). Knowledge on theories of learning styles and realizing that individuals prefer one 
learning style over the other could help teachers in planning their classroom situations and running, such 
that it will not cater mainly for the learning style of one particular group only (Adu-Febiri, 2002). In-fact, 
Felder (1996) published a detailed description of various models of learning styles, and how they could be 
applied in classroom teaching. The importance of knowledge on students’ learning styles in preparing 
teaching strategies for various groups of students, has spurred much interest in carrying out learning 
styles-related research on students at various levels. Calatafe et al. (2006) focused their study on technical 
and non-technical respondents, Felder and Silverman (1988) on university engineering students, 
Jamaludin Ahmad et al. (2001) on diploma level students, Syed Jamal Abdul Nasir et al. (2005) on 
mature distance learners, while Ahmad Saat et al. (2002)  worked on respondents who were science 
students. 
The learning styles adopted in this assessment are based on those proposed by Felder and Silverman 
(1988). The styles are set into four contrasting dichotomous domains or dimensions; Active/Reflective, 
Sensing/Intuitive, Visual/Verbal and Sequential/Global. The domains are very much related to the cycle 
of the learning process that involves Input (Visual/Verbal), Understanding (Sequential/Global), 
Processing (Active/Reflective) and Perception (Sensing/Intuitive). Generally visual learners prefer 
learning input in the form of visual presentations such as charts, diagrams or pictures, while verbal 
learners prefer spoken or written words or explanation. Sequential learners learn in small incremental 
steps, and can make linear connections between individual steps, however global learners learn in large 
leaps where they must get the big picture before understanding the smaller individual pieces. In 
processing a subject matter, active learners learn best by working out or trying out with others, while 
reflective learners prefer theory, interpretation and learn by thinking through it alone. Sensing learners 
are oriented towards facts and procedures and prefer concrete data and facts, in contrast, intuitive learners 
are oriented towards theories and interpretation of conceptual information, hence innovative in nature. A 
balanced preference by the learners between the contrasting styles normally provides an effective 
environment for achievements of learning outcomes in a teaching-learning environment. In the present 
study, an assessment was carried out on form four students (aged about 16 years old) from various 
secondary schools in the state of Selangor and the Federal Territory, Malaysia, in terms of their learning 
style preferences as a function of gender and stream of study. 
2. Methodology 
In this study, questionnaires based on the on-line Richard Felder and Barbara Solomon Inventory of 
Learning Styles (ILS) was used. The survey questionnaires contained 44 questions, 11 questions per 
learning styles dichotomous dimension. The respondents were also required to provide some demographic 
and academic related information. However, the respondents remained anonymous. To ensure efficient 
distribution, the questionnaires were distributed in 2008 to form four students after a motivational talk 
delivered by the researchers to the students in their respective schools. Six schools in the state of Selangor 
and the Federal Territory, Malaysia were involved in the study. In order to offer an anonymous survey 
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study, the names of the schools will not be mentioned in this paper. However, the schools were chosen to 
represent the normal demographic distribution consisting of rural, town and city schools. 
The returned questionnaires were analyzed by using a template developed in Microsoft Exel©. Since 
each question in the questionnaires has two options representing different learning styles in the same 
learning dimension, the template has four learning dimension columns, and each was (check –vague) 
divided into two learning styles columns. The score obtained by a respondent on each answer is assigned 
a value of 1. The template will automatically calculate the scores for questions obtained by the 
respondents on each learning style. The score value will be odd numbers ranging from 1 to 11. A score of 
a magnitude from 1 to 3 indicates mild preferences to one learning style but is essentially well balanced. 
A score of a magnitude from 5 to 7 shows moderate preferences to one learning style, and will learn more 
easily in a teaching environment that favored that style. However, a score of a magnitude between 9 to 11 
indicates very strong preferences to one learning style, and find difficulties to learn in an environment that 
does not support that style preference. 
3. Results And Discussion 
A total number of 500 questionnaires distributed, however, only 145 respondents returned the 
completed questionnaires, giving the participation ratio of 29%. The respondents comprised of 93 female 
and 52 male students. A total of 101 are in the science stream, the rest are non-science students. In the 
present assessment, the results will be discussed based on all respondents, according to gender and 
according to stream of study (Science or Non-science). 
 
3.1 All Respondents 
 
The results of the four learning dimensions are shown in figure 1. In the figure histograms of 
percentage of respondents against the scores for the dichotomous learning styles in each learning 
dimension are plotted. The results showed that more students prefer active (66 %) than reflective (34 %) 
style (Figure 1(a)). However, nearly 70 % of the respondents showed a balanced preference (Score 1 to 3) 
between the two styles, which is a desirable condition to a student for more effective learning. The mean 
of the score is 1.25 biased towards Activist. Like the active-reflective dimension, the sensing-intuitive 
dimension (Figure 1(b)) showed quite balanced learning styles preferences (mean score of 0.92 towards 
Sensing), nearly 60 % of the respondents are in the mild preference scale of 1 to 3 in both styles. For 
visual versus verbal styles (Figure 1(c)), the results showed very unbalanced preference pattern with a 
mean score of 3.94 towards visual (75 %), where more than 12 % of the respondents showed very strong 
preference towards visual compared to none for verbal.  
In the sequential-global dimension (Figure 1(d)), 35 % of the respondents showed mild preference 
towards sequential and 37 % towards global styles. Generally, a balanced preference with a mean score of 
0.67 is observed. Results of the present study showed consistency with that of Calafate et al. (2006) on 
technical and non-technical respondents, although their respondents were students of older age 
(Polytechnic students). Based on the attributes of visual learners, for this kind of respondents teachers are 
expected to use more concrete teaching aids in their classrooms. However, they are also expected to 
provide environments for the development of a balanced preference of learning styles of the four 
domains. 
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Fig.1. Results of the four dimensions for all respondents. 
 
3.2 According to Gender 
 
Figure 2 compares the male and female respondents’ response towards active-reflective learning 
styles. The results showed that male students (Figure 2(a)) are more biased towards active style where 
more than 78 % of the respondents prefer active learning styles as compared to 59 % for female students 
(Figure 2(b)). However, female respondents are more balanced (score 1 -3) in their preference for active 
and reflective style. This might be related to the normal nature of the respondents where normally male 
students are more open and like to try new things. 
In Figure 3, nearly the same percentage (about 60 %) of male and female respondents showed learning 
style preference biased towards sensing as compared to intuitive. However, in contrast to the active-
reflective dimension, here the male respondents are more balanced (score 1 – 3) in their preference on 
sensing-intuitive style. 
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Fig.2. Result for active-reflective dimension according to gender 
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Fig.3. Result for sensing-intuitive dimension according to gender 
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Fig.4. Result for visual-verbal dimension according to gender 
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In terms of visual-verbal dimension (Figure 4), the respondents are very biased towards the visual 
style. In fact, 16% of female and 65 % of male respondents showed very strong (score 9 -11) preference 
towards the visual style. For the sequential/global domain, both genders showed an equilibrium 
preference between both styles (Figure 5). About 70 % of the respondents from both genders are in the 1 
– 3 scoring band.  
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Fig.5. Result for sequential-global dimension according to gender 
 
In Table 1 the descriptive statistics for learning styles according to gender is given. The mean score 
for each learning style dimension was calculated by assuming a positive score for the Activist, Sensing, 
Visual and Sequential, and a negative score for the Reflective, Intuitive, Verbal and Global styles 
respectively. The mean score was moderate towards visual for both male and female respondents. 
However, for other dimensions, both genders showed either mild preferences towards the Activist, 
Sensing and Sequential or balanced preferences. The results in the table enhance the observations 
described in Figure 1 to Figure 5. 
 
Table 1. The score of four learning dimension according to gender 
 
Learning Styles Gender Mean 
Score 
Median Max. Min. Preference 
Activist/Reflective Male 1.54 0 9 -9 Mild on Activist 
 Female 1.12 0 9 -9 Mild on Activist 
Sensing/Intuitive Male 0.69 0 7 -9 Balanced 
 Female 1.04 0 9 -9 Mild on Sensing 
Visual/Verbal Male 3.04 5 11 -3 Moderate on Visual 
 Female 4.34 5 11 -7 Moderate on Visual 
Sequential/Global Male -0.38 0 9 -9 Balanced 
 Female 1.26 0 9 -7 Mild on Sequential 
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3.3 Stream of Study 
 
In this section we compared the preferred learning styles adopted by the respondents in the science and 
non-science stream of study. Both groups of respondents are biased towards the activist style (Figure 6) 
relative to reflective style. However, more non-science respondents (72 %) preferred activist styles than 
science respondents (62 %). One good observation is that both groups showed almost identical percentage 
of a balanced preference score of 1 – 3 (70 % for science and 68 % for non-science). 
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Fig.6. Results for active-reflective dimension according to stream of study 
 
In Figure 7 scores for Sensing versus Intuitive styles for both groups are shown. Science students 
showed a somewhat balanced preference between Sensing and Intuitive. However non-science 
respondents showed a biased preference towards Sensing (60 %).Statistically, (Figure 8) both types of 
respondents are very much biased towards the visual learning style as compared to the verbal. However, 
with only 9 % of Non-science respondents inclined towards the verbal style, they are more severely 
unbalanced in this domain of learning style. In fact, more than 27 % of Non-science respondents showed 
very strong preference on the visual learning style. For Science respondents about 18 % were inclined 
towards the verbal.  
 
SCIENCE: SENSING VS INTUITIVE
0.0
2.0
9.9
12.9
18.8
15.8
17.8
8.9 8.9
3.0
2.0
0.0
0
2
4
6
8
10
12
14
16
18
20
11 9 7 5 3 1 1 3 5 7 9 11
<------ Sensing   Intuitive ------->
Pe
rc
en
ta
ge
 
o
f R
es
po
n
de
n
ts
 
                            (a) Science 
 
NON-SCIENCE: SENSING VS INTUITIVE
0.0
4.5 4.5
15.9
20.5
18.2
4.5
13.6
11.4
6.8
0.0 0.0
0
5
10
15
20
25
11 9 7 5 3 1 1 3 5 7 9 11
<------ Sensing   Intuitive ------>
Pe
rc
en
ta
ge
 
o
f R
es
po
n
de
n
ts
 
                          (b) Non-Science 
 
Fig.7. Results for sensing-intuitive dimension according to stream of study 
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Fig.8. Results for visual-verbal dimension according to stream of study 
 
In the learning dimension of sequential/global, the study found that the respondents from both groups 
showed slightly higher preference on the sequential style, (53 % for science and 57 % for non-science) as 
shown in Figure 9. On the balanced score of 1 – 3, the percentages are 67 % for science and 61 % for 
non-science respondents respectively. There were about 2 % of respondents each from both groups 
inclined strongly to the sequential style. 
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Fig.9. Results for sequential-global dimension according to stream of study 
 
Table 2 contains the descriptive statistics for learning styles preferences according to stream of study 
determined in the same manner as Table 1. One striking observation is that the non-science students 
showed high moderate preference on the Visual style, as compared to moderate for the science students. 
However, for other dimensions, except for Sensing/Intuitive, both the Science and Non-science 
respondents showed mild preference towards the Activist, Sensing and Sequential. Both the science and 
non-science respondents showed a balanced preference in the Sensing/Intuitive dimension. 
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Table 2. The score of four learning dimension according to the stream of study 
 
Learning Styles Stream of Study Mean 
Score 
Median Max. Min. Preference 
Activist/Reflective Science 1.29 0 9 -7 Mild on Activist 
 Non-science 1.14 0 9 -9 Mild on Activist 
Sensing/Intuitive Science 0.96 0 9 -9 Balanced  
 Non-science 0.82 0 9 -7 Balanced 
Visual/Verbal Science 3.38 6 11 -7 Moderate on Visual 
 Non-science 5.13 2 11 -1 Moderate on Visual 
Sequential/Global Science 0.50 0 9 -9 Balanced 
 Non-science 1.05 0 9 -7 Mild on Sequential 
 
4. Conclusions 
The study found that generally the respondents were balanced or showed mild preferences towards the 
activist, sensing and sequential styles in the three domains. However, on the visual/verbal domain, 
moderate preference on visual styles is observed. On comparison between genders, except for the 
visual/verbal domain, other domains showed a balanced or mild preference on the activist, sensing and 
sequential styles respectively for both male and female respondents. Female respondents showed a strong 
biased towards the visual as compared to a mild preference shown by male respondents. The results 
showed that the respondents from both the science and non-science streams prefer the activist, sensing, 
visual and sequential styles than the reflective, intuitive, verbal and global styles. However, the science 
stream respondents consistently showed a stronger preference on the activist and sensing styles compared 
to the non-science respondents. As a final note, we have found that the respondents were more in 
equilibrium preference in the activist/reflective, sensing/intuitive and sequential/global learning styles 
domains. The unbalanced in the visual/verbal domain needs to be realized and utilized to full efficiency 
by teachers in handling teaching-learning atmosphere in their respective classes. 
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